Transcriptional and translational regulation of phosphodiesterase type IV isozymes in rat brain by electroconvulsive seizure and antidepressant drug treatment.
We examined the influence of electroconvulsive seizure (ECS) and imipramine (IMI) treatment on the transcription and translation of cyclic nucleotide phosphodiesterase type IV (PDE IV) isozymes in the rat brain. Our in situ hybridization studies revealed an increase of PDE IV-B mRNA level in various brain regions after acute ECS. However, the increase of PDE IV activity was produced not by acute but by chronic ECS treatment in the frontal cortex. Increased PDE IV-B mRNA expression in frontal but not in hippocampal subfields was induced also after chronic ECS treatment. Although an increase in PDE IV-A mRNA expression of the dentate gyrus in the hippocampus was observed, no change of PDE IV activity was produced in the hippocampus by acute or chronic ECS treatment. These results suggest that the repeated increases of PDE IV-B mRNA expression are attributable to the increase of PDE IV translation. Increased PDE IV-B transcription and PDE IV translation in the frontal cortex were also produced after chronic IMI treatment. This is the first report demonstrating an expressional regulation of Drosophila melanogaster dunce (dnc) gene homologue PDE IV isozymes in the brain. Although no pathophysiological conditions with reduced PDE IV activity in the nervous system are known except for a learning deficit in the mutant fly dnc-, our results suggest possible treatments to cope with reduced PDE IV activity.